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[gk^BjSj 0008 
[XilM^XH 2002.12.30 

im^2\ ssj ytx-ii ±x[2i m^iat n 

S^SSJ METAL LINE IN A SEMICONDUCTOR AND METHOD FOR FORMING THE 

SAME 

[SSieJ3H) 1-1998-106725-7 
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[1.^:111] 



0 21 OS! 
0 W OS! 
29,000 a 

1. i^^^/H- S All Ai( £3 )_m 
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[-S-5i=Ai] 

1- 1 £^#32). 1 ^1 1 Mfl^JZ]-, Tfl 1 flfl^ A> 

S o] =01:51 ^] 2 Bfl-a^. ^1 2 Wfl^ a]-o1<:H1 ^11^^ ^] 2 ^<?1^^S ol^<^^ 

£ 2i 
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^^n] ZL «cJ-^ {METAL LINE IN A SEMICONDUCTOR AND METHOD FOR 

FORMING THE SAME} 

£ la i^^l £ IC^ 7l^c^l tiVi^fl ^;^].o^ tifl^ ^x\^ ^ 

£ 2a 1^;=^! £ 2i^ ^ ^^S] wV^^l^V ^Al<^loil rtj-s u|^^ 

100 : 71:^: 102 : ^] 1 

104 : ^1 1 106 : 1 iSefl^l^H ^fl^ 

108 : ^1 1 wfl^ 110 : /^l 1 ^:?> ^<^^ 

112 : 2 114 : 2 iSefl^j^H Jiflii 

116 : ^1 2 118 : 2 

120 : 2 afl^a 
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I^^^^ ^^^^ ^^1 

<10> ^ WflAl «j..^oll ^tb ^-2.5., ^^T^-l^Sl- oj-g-^ 

<11> f^Eflo^ aflAl tij-l^O. i^ofl W>fif ^O], tiflA] ^B«^^ 7] 

^(11) ^1 1 Ti/TiN#(13). ^^#(15), 2 Ti/TiN^(17)^ ^^>^o.s ^^^tlri^. o] 

<12> t£ iboi] ti>sq. ^ol, 2 Ti/TiN#(17)^ ^^^] ^1-^^* iit!: i^^, ^^^^ 

£5fl:^l>iH 3ill^(l9)# ^^^tbi^. 
<13> i icoll ^ol, 3(1^(19)^ pf^iHS. ^1 2 Ti/TiN#(17). 

^^f^(15) ^ 1 Ti/TiN#* ^^^V^ Ti./TiN/^^/Ti/TiN =^2:.^ «fl^^ 

<i4> ^^^^]7\ il<H^<^l ^-ef^H ^^^^^o] %^^^\7] 

^sflAi aflAjo^ ^7)i7> #7>^4 v^^o] 31)^1 (pi tch)7l- ^dti^oll i4e1- ^'^^^ 

<15> ^eii4. ^el» ol-g.^ tq-P>Al ^7] ^<^>*>7l nfl^ofl ^ 
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<17> ^ ^igo^ Ojsq. ^2fl 71^21 ^^1^^ SM*V7l ^-^S., ^-I-SJ-^ 

<18> ^7lfif :y-:a: ^^^*>7l ^ *H ^ 7]^ UflAi^ ^^^^^ 

1>l-^<=>fl ^^^i. 7]^ ^^ofl ^^^^Vji^V s:>^ Bflv^^ ^^1 -B-Cf 

^1 1 £^#4 1 ^1-^ ^#^0.^ 1 tiH^* ^^^^V^ ^^1^, ^7] ^] 1 

aflAlol ^^^^ 7l^ ^^ofl 1 ^9!^^ ^^j*>^ ^TflSq-, ^7] ^] 1 Wfl^ol 

^e^q-^^ 1 ^o^nl-^ ^iTl^H ^^1^, ^7l 1 f.;^ ^o^n^ 

>^V«.oll ^1 2 f^ll: ^-^^^^ ^, ^oM ^1 2 ^'^^^ ^^^<^] A] 1 Hfl-^d*^! ^ 

"^^-t ^l^t!- ^^isf, ^>7l SSefl;^l>iH sflH^^l 

^^^^i ^1 1 n^^] ^BlM-S^ ^71 Tsfl 2#^ ^9^^^ ^iTl^H ^^^^ 1=1-^ ^ 

7] iSefl^l^H ;^l7l^>^ ^^1^, ^7] ^a!|-# ^6\] £ S^f^^)- ^1 2 

^1 1 ^J-^ ^1 1 tifl^, ^] 2 ^^12 wfl^o.^ c,l^<H^ ^ 

<19> ^ ^tgo. ^ofl yfl^ofl o;[<:H>H, ^7l 7]^ 
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1 wfl^^l-, ^1-71 1 wfl^ ^}o]6\] Dfl^^ 1 ^<a^^. 1 wfl 

<2i> H 2a i^l^l I£ 2i^ ^ ^^^^ «>^^t!: 4€- ^£^1 :^^V2] wflA] 

<22> ^ ^t^oll tifl^^ ^2:^ 71^(100)^ ^^ofl ^^^*>Ji;^> «fl 

'Jd^ -^^Ije-c]- ^1 1 ^j-^ ^^^(102a)2f ^1 1 £^#(104a)^S. ^1 

1 Wfl^(108)3l-, >11 1 Hfl-aClOS) A>ololl D)]^^ ;H1 1 ^<S^HllO)2]-, 1 

afl^(108) ^^'^l >ll 2 ^^^^(116)31- 2 £^^(118a)-^S c^1^<H^ ^12^ 

^ wfl^(120)4. ^1 2 sll^(120) AVojofl ufl^^ 2 #^1: ^<^^(112)-^^ ^l-f-'H^^. 

<23> £ 2a«fl £^1^ Wl-^ ^O], tifl^ ^^^(i^]^].;:,] ^^)^ 71^(100) ^1- 

^1 1 ###(102) ^ 1 £^#(104)^ ^^>^^S. ^^^e>31, 1 £.^#(104)^ 

5LS.Bll;^l:^iH 3ll€(106)* ^^^tlrCf. ^] 1 £^#(104).^^^ ^e)7> 5% '^^^'^] 

-B- ^>-§-^>i^, ^^i-s]^ ^^afl^a^ ^^1^ 1/2 
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<24> i 2b<^1 ^^]^ ^o], iSEfl^l^H 311^(106)* ^}^3.S. ^] 1 S.^#(104) ^ ^] 

1 ^J-^ ^^#(102)^ ^^ ^^^><^ 31] Bi^^ 1 ^J-^ ^^#(102a) ^ ^^1 1 £^f^(104a) 

oi^o^^ ;Hi 1 tiii>a(io8)^ ^^^tb 1^^, ^1 1 n^ao6)^^]>\^^-. 

<25> £. 2c<Hl £.^1^ wl-sq- ^ol, HDPCHigh Density Plasma) lE^ 7M T=f€- <^1-§-*>*^ 
^1 1 ^#Hll^(108)ol ^^i^ 71^(100) ^^<^1 1 ^<?^^^(110)^ ^^^W. <=>M ^1 

1 tifl^(108)^ -^^^l?} ^7] trfl^ofl f.;^ ^c^°^-(110) vfl^<Hl :aol^(void) 1 # 

^ tifl^(108)s1 sui ^^<^1A^ #B^^(clipping)<^l ^^nf. 

<26> <^7lA^, 71^(100) 1 ^<?^5]-(iio)^ HDP# ^^^^ 

USG FSGl- ^ ^ 9X^. 

<27> £ 2d<^l £^1^ v}^ ^o], CMP ^1 1 Hfl-adOS)*:*! ^e^u). 

^1 1 ^<?!^(110)# ^]7]^^. o]^]^ CMP ^^^S <?1*H ^1 1 ^^^(110) 
'^l ^1 1 tiM(108)^ -^-^licf ^o] ;^l7^5]^c-ll. o]^ w. 5] ^1 (bridge)^ ^<?lol 

<28> 'o]B]^ ^] 1 Hll>5d(108)fil M.^^] ^91^ ^]7]^7] £ 2e<^l S^]^ :^ 

o], CMP ^^ls:H ^1 1 ^^^i-(110)3f ^^t!" ^1 1 

wfl^(108)* ^iT^^o.^^^ 1 wl]^(108)5l- ^1 1 #:?V ^<a^(110)-a- ^ft5|-A]^cf. 

<29> ol:f , S 2f<^l «>5q- ^ol. ^JL Hfl-'d^ ¥^1^ M-i^^l* ^^^3^>7l 

PECVD 2 ^^^(112)^ ^^^«^>:il, ^1 2 f^:?]- ^<amil2)Sl ^c^] 

^S.^ ^1 1 Hfl^(108)ol ^A^^ <^^^ :^]^^ ^^-^ofli^ sflE-l^^H ^1 2 

3fl€(114)^ ^^^t!-4. ojnfl 2 f^:^ ^<?1^(112)^ PEVCD* c>l-g-*]-o^ 
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USG, FSG PEVCD SiOC» <^l-g-^V°^, ^ ^^1^ ^^^o^S. ^^^^ wfl^ ^^^1^ 1/2 

<30> s. 2g<Hl S.^]^ w>fi|. ^ol, 2 311^(114)^ X2\^3.S. 1 

Hfl^dOS)^ ^-¥-7}- ^^^1 ^alM-^^ ^1 2 #:<i €'?1^(112)^ ^^ <^4*H ^^^tt 
t:]-^. ^1 2 3L£eflxl>iH ^€(114)* ^iTltb^-. 

<3i> S. 2h<^l ti>^ ^o], Aiz|^ ^1 2 ^<?^^-(112) ^1 2 ^1-^ ^^#(116) 

* ^^^^>J1, .^1 2 ^J-^ ^^#(116) ^^^] ^<>] ^^^1 i:'fl^£l£^ ^1 2 £^#(118)-i- 
tt^-. ^Ittfl ^1 2 £^#(118)-2.S.^ ^i*J-5jt^ ^ ^ ojtq. 

<32> £ 2io11 idj-sq. ^o], 2 ^J-^ ^##(116)<^1 ^^^1 J^eiM-i^ CMP 

^ ^^1*H ^1 2 £^#(118)^ ^l7l^o.^M), 2 ^^#(116) ^ ^1 2 

#(118a)-^S- >ll 2 tifl^(120)^ ^^^t!-^-. oHl td-e}- 4^^^^ 1 ^^ 

#(102a), ^1 1 i^#(104a), ^1 2 ^J-^ ^^#(116) ^ ^^sj-^ ^] 2 £^#(118a)<^l 

<33> ^ ^^^HIH ><«>-§-s]^ ^1 1, 2 ^^^(102a, 116)^ Ti, TiN. Ta, TaN, W WN 

* ol-g-^l-Tm-. ol^. Si^o^S. o]^o]:^ l-^ojcf. 

<34> olAj. ^ig^ Hl.S>|. ^o], ^ 'Sr^i^l^ ^#511- ^5:]7l- ^f^^i 

^# tifl^* ^^J-S--^S>«|, #^ «fl^^ ^^^^ ^ ^4. 

<35> ^^V, ^ ^t^^ 7l:^«HlA-1 'go^;^! <^^<^1 ^^S. o]^<>\:^ wfl^o. ^A^^o.^>i^_ 
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11 

7]:^ wflAl^ ^^^*>^ «ol-^oil 

71^ ^^^*>J1^> tifl>aSl ^^^1 J^Cf 3]-^ ^V- 1 

^7] ^1 1 WflAlol ^Aj^ 7]:^ ^igoll ^1 1 ^^^^^ ^^^^>^ "^A^, 

^^^^ ^1 1 ^^^^ ^1 2 f-:?}- ^<a^^ ^^Jtb ^. 2 

^7] iM5ll;^liH 2|j^ofl ^^^o^Ai ^] 1 wflAiol ^e-iq-s^ ^7] 2#:?> 
^^^^V c^^ ^71 5LS 511^1 sfl^^ ^iTl^l-^ ^^1^, 

^1 2 £^^2)- 2 ^^^^ ^^^^V^ 

^^7l :4 2 #^#^1 ^^s)-Al^ ^^^^ 2 ^1 2 

£^1 dt;^>2l tiflAl ig-ig. 
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[^^^1]- 2] 

^7] 7\] 1 n^^, ^si7> 5% ^^1^1^ =L ^§V^ 

^1 1 9X<^^^, 

^^y] ^^21- ^^1^, CMP* ol-g-^Vo^ ^S.^] ^7}o] 

^ HViE^fl ±7}9] til] A] 

61 
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7] 

^1 1 9Xo]^j, 

^1 1 ^'S^^, HDP» <^l-§-5^H ^^^^ USG FSG<?1 ^^^] ^^}^ wfl-a 
8] 

^1 1 ^<H^i. 

2 PECVD* ol-g-^>o^ USG FSGolT^u)- pecvD 

SiOC(?)<?l ^V£^l i;^>^ tifl^ 
[^^^^J- 9] 

^1 1 9X<^M, 

^7] ^1 1, 2 ^1-^ Ti, TiN, Ta, TaN, W, WNolT^ n Si^<^ ^^^]] 

Bfl-Jd ^J-'S. 
[^T^^ 10] 

>^oHl ^^^S)^ tiflAlofl ^c^Ai, 

-^■7] 7]^ ^§>^ tifl^o^ -^^^1 Hcf 5}-^ 1 i:^^aq- 1 
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11] 

^1 10 9X'^^^, 

Hfl^^ ^^1^ 50% ^^^1* d^^}^ tifl^ . 

12] 

^1 10 $x^^^, 

13] 

>a-7l 2 uViE^l Bfl>y . 

14] 

^1 10 9X<^>^^, 

^1 1 ^"ii^^, HDP# <^]^^>c>^ ^^hS]^ USG FSG^ ^£^1 tifl^ 
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15] 

^1 10 %H1 9X'=^^^, 

^] 2 ^<?!^^, PECVDt ol-§-3^>oi ^^5)^ USG FSG<^l7lM- PECVD SiOC^ 

[^^ll- 16] 

^1 10 %H1 ^^^i. 

^^71 ^] 1. 2 ^^f^^. Ti, TiN, Ta, TaN, W, WN^lT^ n S^<a ^£^1 ^ 

T^o^ Hfl>id . 
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IS. lal 
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IS. 2b] 




18-16 



120020086218 



^ -^^l-: 2003/10/8 



[-£ 2fl 



114 
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2il 



112 
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